Comment
The C12ÐC13 double bond of (I) is proximal to the phenyl substituent. This regiochemistry is consistent with a stepwise mechanism for formation of (I) which involves the more stable biradical intermediate (Kaupp & Teufel, 1980; Wang et al., 1982) . The cyclohexylene ring in (II) adopts a boat conformation. Two H atoms (determined by NMR decoupling experiments to be attached to C12 and C15) are found to be highly shielded in the NMR spectrum of (II).
The H12A and H15A endo-H atoms are assigned to these resonances at 0.22 and 0.78 p.p.m., respectively. A single hydrogen (H15A) of (I) appears at a similarly high ®eld (0.84 p.p.m.). The large shieldings of H15A and H12A are ascribed to their positions within the anisotropic shielding regions of two (for H15A) or three (for H12A) neighboring benzene rings.
Bond distances about the C9 and C10 atoms are similar in (I) and (II), and indicate the presence of signi®cant steric effects involving the phenyl group attached to C9 ( Figure 1 ORTEPII (Johnson, 1976) representation of (I) with displacement ellipsoids at 30% probability showing the atom-numbering scheme.
Figure 2
ORTEPII (Johnson, 1976) of (II) with displacement ellipsoids at 30% probability showing the atom-numbering scheme.
Figure 3
Packing diagram of (I), projection along the c axis.
and 2). Thus, the bond distances involving the bicyclic framework about C9 are observed to be 0.022±0.050 A Ê longer than the corresponding distances about C10. For example, the interannular C9ÐC11 bond is 1.581 (2) A Ê in (I) and 1.585 (2) A Ê in (II), whereas the related C10ÐC16 bond distances are 1.559 (2) A Ê in (I) and 1.550 (2) A Ê in (II). The phenyl substituents are rotated slightly from the plane de®ned by the bridgehead C atoms (C9, C10, C11 and C16). The dihedral angle between this plane and the plane of the phenyl groups is 12.08 (7) in (I) and 13.39 (8) in (II). This orientation precludes signi®cant hyperconjugation between the phenyl substituent and the C9ÐC11 ' bond, and discounts '± % through-bond coupling (Osawa et al., 1983) as contributing to elongation of the bonds in these molecules (Baldridge et al., 1997) . One C atom (C12) of the double bond of (I) exhibits a close contact [3.022 (2) A Ê ] with a C atom (C8a) of the subjacent phenyl ring. However, the resulting %±% interactions (Dougherty et al., 1986) , if any, do not contribute to lengthening of the C9ÐC11 bond, which is 0.004 A Ê longer in (II) (in which this bond is saturated) than in (I).
The cell constants of (I) and (II) are similar. Except for atoms near the double bond of (I), the structures of (I) and (II) are nearly superimposable. The resemblance of the polycyclic frameworks of (I) and (II) apparently allows for similar packing in the crystals (Figs. 3 and 4) .
Experimental
A Pyrex irradiation vessel equipped with argon inlet and Te¯on-coated magnetic stir-bar was charged with benzene (56 ml), 9-phenylanthracene (151 mg, 0.59 mmol), and 1,3-cyclohexadiene (5.9 ml, 1.0 M) (Kaupp & Teufel, 1980) . The solution was deaerated by purging with argon for 30 min prior to irradiation. Irradiation of the solution was performed with stirring under argon, using a Hanovia 450 W medium pressure mercury lamp housed in a watercooled quartz immersion well. A cylindrical uranium glass ®lter was used to cut off light with wavelengths shorter than about 330 nm. The temperature of the solution during irradiation was maintained at 292 (2) K. Progress of the reaction was monitored by means of thinlayer chromatography and NMR spectroscopic analysis. When complete (3 h), the irradiation was stopped and the solvent was evaporated under reduced pressure. The crude product was chromatographed over Woelm (activity I) alumina. Products eluted fractionally with dichloromethane and petroleum ether. Fractions determined to contain adduct (I) were combined and recrystallized from dichloromethane-ethanol to afford colorless prisms, m.p. 459 K, . Adduct (I) (100 mg) was dissolved in 50 ml ethyl acetate in a 100 ml round-bottom¯ask containing a magnetic stir-bar, and 25 mg of 10% Pd/C powder was added. The stirred suspension was deaerated by repeated evacuation and charging with hydrogen gas. Hydrogenation was effected by allowing the mixture to stir for 24 h at room temperature under a slight positive pressure of hydrogen (although the initial uptake of hydrogen was rapid, suggesting that the reaction probably was complete in about 30 min). The product was collected by ®ltration through Celite, and the solvent was removed at reduced pressure. The crude product was passed through a short column of Woelm alumina (ICN, activity I) eluting with dichloromethane± petroleum ether. Fractions containing product (II) were combined and recrystallized from ethyl acetate to afford 87 mg (86%) of colorless needles, 
Compound (I)
Crystal data Packing diagram of (II), projection along the c axis.
Compound (II)
Crystal data H atoms were were located but not re®ned [CÐH 0.957±1.019 A Ê for (I) and 0.96±1.03 A Ê for (II)]; for (I) the temperature factors of the H atoms were re®ned in the early stages of re®nement, but were ®xed in the later stages.
For both compounds, data collection: CAD-4-PC (Enraf±Nonius, 1993); cell re®nement: SET4 and CELDIM in CAD-4-PC; data reduction: DATRD2 in NRCVAX (Gabe et al., 1989 ); program(s) used to solve structure: SOLVER in NRCVAX; program(s) used to re®ne structure: LSTSQ in NRCVAX; molecular graphics: NRCVAX; software used to prepare material for publication: TABLES in NRCVAX (version of January 94).
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